Cardiovascular beriberi is caused by thiamine deficiency and usually arises for one of two reasons: alcoholism or diet. Shoshin beriberi is a fulminant form of cardiac beriberi. We investigated the histopathological features of biopsied myocardial tissue samples from two patients with Shoshin beriberi (one patient with nonalcoholic beriberi and another patient with alcoholic beriberi). Interstitial fibrosis and a variation in size of the myocardial fibers were the main findings in the sample from these patients after thiamine treatment. These findings are persistent histopathological features in the myocardium of patients with Shoshin beriberi after thiamine treatment. (Int Heart J 2005; 46: 751-759) 
. Chest roentgenograms on admission (January 28, 1995) (A) and after thiamine treatment (March 13, 1995) (A) in case 1. A chest X-ray showed mild cardiomegaly and lung congestion on admission (A). After the treatment, the cardiothoracic ratio was normalized and the lung congestion had disappeared (B). An electrocardiogram (ECG) showed sinus tachycardia, ST-segment elevation in leads I, aVL and V1 to V6, and ST-segment depression in leads II, III, and aVF on January 28, 1995 (A), and after thiamine treatment these changes had disappeared and inverted T waves were seen in leads II, III, and aVF in an ECG conducted in March, 1995.
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Vol 46 No 4 histopathological changes that occur in cardiovascular beriberi have been performed. 1, 5-7, 10, 11) Here, we present the histopathological features of biopsied myocardial tissue from a patient with nonalcoholic Shoshin beriberi, and a patient with alcoholic Shoshin beriberi. Case 1: Nonalcoholic shoshin beriberi: A 58-year-old man was admitted to our hospital complaining of polyneuropathy on January 12, 1995. He had previously undergone an appendectomy and three operations for adhesive ileus. Since then, he had not been able to eat anything but rice. On January 28, 1995, he suddenly experienced chest pain, hypotension, cyanosis, and dyspnea. A physical examination revealed a blood pressure of 77/49 mmHg, and an electrocardiogram (ECG) showed sinus tachycardia, ST-segment elevation in leads I, aVL and V1 to V6, and ST-segment depression in leads II, III and aVF ( Figure 1A) . A chest X-ray showed mild cardiomegaly and lung congestion ( Figure 2A ). An echocardiogram (UCG) showed a left ventricular ejection fraction (LVEF) of 44% with diffuse hypokinesis of the left ventricle (Table I) . White blood cell count (WBC) was 10300/mm 3 , and C-reactive protein (CRP) 6.0 mg/dL (Table II ). An emergency coronary angiogram was performed, however, the coronary arteries were normal. Blood gas analysis showed severe acidosis, even after treatment with sodium bicarbonate. Shoshin beriberi was suspected, and thiamine was administered intravenously. Thiamine deficiency was confirmed by a blood test using the blood sample before the treatment (Table II) . Acidosis dramatically improved after the thiamine treatment (Table II) . The patient's condition improved thereafter. About one month after treatment, an endomyocardial biopsy was performed in the left ventricle. In the biopsied myocardium, interstitial fibrosis, variation in size of the myocardial fibers, mild myocyte hypertrophy, and disarrangement of the myo- cytes were seen ( Figure 3 ). There was mild cell infiltration in the myocardium. Vacuolation in the myocytes was not prominent. Cardiac function gradually improved, and 6 weeks after the treatment, the cardiothoracic ratio (CTR) was normalized and lung congestion disappeared in the chest X-ray ( Figure 2B ), an ECG showed inverted T waves in the I and aVL leads ( Figure 1B) , and a UCG showed an improved LVEF of 66% without hypokinesis (Table I) . Case 2: Alcoholic shoshin beriberi: A 50-year-old man was admitted to our hospital complaining of dyspnea and edema on August 24, 2001. He was a chronic alcoholic, who had drunk 3 liters of beer daily for the last three years. In August, 2001, he exhibited edema and dyspnea and was unable to walk because of muscle weakness. He had no history of heart failure. An examination revealed a body temperature of 36°C, a regular tachycardia of 110 beats/min, and a blood pressure of 120/70 mmHg. He had generalized edema, jugular venous engorgement, and diffuse pulmonary rales. An ECG showed sinus tachycardia, right bundle branch block, ST-segment depression in leads V2 to V4 and inverted T waves in leads III, aVF, V1 to V3 ( Figure 4A ), a chest X-ray showed cardiomegaly ( Figure 5A ), and a UCG showed moderate pericardial effusion and slight impaired LV systolic function (LVEF 51%) (Table I) A chest X-ray showed cardiomegaly (A), and after thiamine treatment, the cardiothoracic ratio was normalized (B).
Vol 46 No 4 intravenous administration of sodium bicarbonate. We suspected Shoshin beriberi, so the patient was intravenously treated with thiamine. A low blood thiamine level was noted using the blood sample before the treatment (Table II) . After the thiamine treatment, his blood pressure gradually increased, the acidosis improved (Table II) , and his condition improved dramatically. A coronary angiogram, left ventriculogram (LVG), and endomyocardial biopsy were performed in the left ventricle 6 weeks after the start of thiamine treatment on October 3, 2001 . No significant stenosis in the coronary arteries was seen, and LVG showed a normal LV contraction (LVEF 65%). Interstitial fibrosis, variation in size of the myo- 
cardial fibers, mild disarrangement of the myocytes, and mild vacuolation of the myocytes were seen in the biopsied myocardium ( Figure 6 ). An ECG showed right bundle branch block without ST-segment depression or an inverted T wave ( Figure 4B ), CTR was 49% in the chest X-ray ( Figure 5B) , a UCG showed a normal LVEF of 60% (Table I) , and BNP was 11.4 pg/mL on October 5, 2001.
DISCUSSION
Previous reports have described myocyte vacuolization, hydropic degeneration of the myocardial fibers (intracellular edema), loss of myofibrillar striation, myocyte hypertrophy, variation of myocyte size, interstitial edema, interstitial fibrosis, cellular infiltration, and fatty infiltration as microscopic changes that are characteristic of cardiovascular beriberi. 1, 6, 7, [10] [11] [12] The present report has demonstrated that the presence of myocytes of variable size and interstitial fibrosis was the most prominent feature in the myocardium of Shoshin beriberi, while myocyte vacuolation was not seen, compared to the findings for the previously reported cases of cardiovascular beriberi. 1, 6, 7, 10, 11) The timing of the biopsy is an important variable in detecting the characteristic pathological features of beriberi. In this study, we performed the biopsies about one month after the start of thiamine treatment; in most of the previous reports on the histology of cardiovascular beriberi, however, autopsy specimens obtained after the patients had died from beriberi were used. The response to thiamine in patients with cardiovascular beriberi occurs within 24 to 48 hours, and patients usually return to a normal hemodynamic condition within 2 weeks of the start of treatment. 13) Ikram, et al 5) reported that the histological changes in patients with cardiovascular beriberi consist of vacuolation and intercellular edema during the early stage with myocardial hypertrophy, fibrosis and cellular infiltration during the chronic stage. In the present two cases, interstitial fibrosis was seen in both cases, and cell infiltration was seen in one of the two cases. Benchimol and Schlesinger 14) reported that microscopic observations revealed severe interstitial edema and the hydropic degeneration of myofibrils (myocyte vacuolation) in specimens from patients with cardiovascular beriberi, suggesting that changes are usually reversible in the early stages of beriberi but that fibrosis may develop in chronic cases. These data indicate that myocyte vacuolation and interstitial edema in beriberi are reversible with thiamine treatment.
The reversibility of chronic damage, such as myocardial fibrosis, caused by thiamine deficiency is controversial, although dramatic clinical improvements after thiamine treatment have been observed, especially in patients with Shoshin beriberi. 15) Persisting cardiovascular beriberi despite thiamine therapy and chronic cardiovascular beriberi have also been reported. 12, 16) Gill, et al 12) reported Vol 46 No 4 the presence of interstitial fibrosis and a variation in size of the myocardial fibers in a patient with chronic beriberi. These findings were also seen in the present Shoshin beriberi cases. Thus, interstitial fibrosis and a variation in size of the myocardial fibers may persist even after thiamine treatment.
These findings including interstitial fibrosis, a variation in size of the myocardial fibers, and cell infiltration are not specific for thiamine deficiency with heart failure, and they were also seen in chronic myocarditis and dilated cardiomyopathy. We have to consider beriberi heart as a part of a differential diagnosis in patients with these histopathological features in endomyocardial biopsy specimens.
